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DETAILED ACTION 
Drawings 

1 . The drawings are objected to because element sin the figures should have descriptive as 
well as numeric labels. Particularly, elements 12, 14, 28, 52, and 58 in Figures 1-3 and 5 are 
currently represented only as blank boxes and should have descriptive labels. Corrected drawing 
sheets in compliance with 37 CFR 1.121(d) are required in reply to the Office action to avoid 
abandonment of the application. Any amended replacement drawing sheet should include all of 
the figures appearing on the immediate prior version of the sheet, even if only one figure is being 
amended. The figure or figure number of an amended drawing should not be labeled as 
"amended." If a drawing figure is to be canceled, the appropriate figure must be removed from 
the replacement sheet, and where necessary, the remaining figures must be renumbered and 
appropriate changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering of the 
remaining figures. Each drawing sheet submitted after the filing date of an application must be 
labeled in the top margin as either "Replacement Sheet" or "New Sheet" pursuant to 37 CFR 

1. 121(d). If the changes are not accepted by the examiner, the applicant will be notified and 
informed of any required corrective action in the next Office action. The objection to the 
drawings will not be held in abeyance. 

Claim Objections 

2. Claims 23-25 are objected to because of the following informalities: 

In claims 23-25, a space (" ") should be inserted after the word "claim" in the first line of 
each claim. 
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Appropriate correction is required. 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the second paragraph of 35 U.S. C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

4. Claims 6 and 7 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Claim 6 recites "said idler photons." There is insufficient antecedent basis for this 
limitation in the claim because claim 1 on which claim 6 depends does not previously recite 
"idler photons." Claim 7 depends on claim 6 and is therefore indefinite for the same reason. 

Claim Rejections - 35 USC §103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claims 1-8, 14-17, and 20-25 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Dress et al. (US 6,678,054 Bl) in view of Ozeki et al. (US 7,046,366 B2). 

Regarding claim 1, Dress et al. disclose an apparatus (Figures 1, 8, and 9) comprising: 
a pulse source (laser 503) including a pulse generator for generating a pulse of photons; 
a parametric down-converter (crystal 900) for receiving the pulse of photons, wherein 
photons that make up a portion of the pulse of photons are each parametrically down-converted 
into first and second photons, in which the first and second photons being such that alteration of 
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a characteristic of one of the first and second photons alters a corresponding characteristic in the 
other of the first and second photons (column 9, lines 1-29; column 10, lines 24-46); 

a transmitter for receiving the first photons from the pulse source, the transmitter 
including a collapse event device (such as modulator MR as shown in Figure 8) for selectably 
altering the characteristic of the first photon (column 19, lines 22-24 and lines 42-44; column 20, 
lines 7-20; column 22, lines 1 1-40); and 

a receiver for receiving the second photons from the pulse source, the receiver having a 
detector (including detectors 891 and 892 as shown in Figure 8) to detect alteration of the 
characteristic of the second photon (column 19, lines 45-53; column 22, lines 1-10). 

Regarding claim 14, as similarly discussed above with regard to claim 1, Dress et al. 
disclose a method (Figures 1, 8, and 9) comprising: 

projecting a pulse of photons through a parametric down-converter (crystal 900 as shown 
in Figure 1 and element 800 as shown in Figure 8) wherein photons that make up a portion of the 
pulse of photons are each parametrically down-converted into first and second down-converted 
photons, the first and second down-converted photons each having a center wavelength (column 
9, lines 1-29; column 10, lines 24-46); 

projecting the first down-converted photons to a receiver (including detectors 891 and 
892 as shown in Figure 8); 

projecting the second down-converted photons into an atmosphere (such as modulator 
MR as shown in Figure 8) wherein most of the center wavelengths of the second down-converted 
photons are altered if the second photons encounter a collapse condition in the atmosphere, the 
collapse condition causing a corresponding change in the center wavelengths of the first down- 
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converted photons as received at the receiver, and wherein the center wavelengths of the second 
down-converted photons are left unaltered if the second down-converted photons do not 
encounter the collapse condition in the atmosphere, leaving the center wavelengths of the first 
down-converted photon as received at the receiver unaltered (column 19, lines 54-64; column 22, 
lines 11-40); and 

detecting whether the center wavelengths of the first down-converted photons as received 
at the receiver have been altered (column 19, lines 45-53; column 22, lines 1-10). 

Regarding claims 1 and 14, Dress et al. do not specifically disclose that the receiver 
includes a nonlinear element for enhancing the detection or that the step of detecting includes 
projecting the first down-converted photons through a nonlinear element. 

However, Ozeki et al. teach a system (Figure 7) that is related to the one disclosed by 
Dress et al., including a parametric down-converter 28 for receiving a pulse of photons and 
down-converting them into first and second photons such that that alteration of a characteristic of 
one of the first and second photons alters a corresponding characteristic in the other of the first 
and second photons (column 16, lines 6-29). Ozeki et al. further teach a receiver for receiving the 
photons, the receiver having a detector 67 to detection alteration of the characteristic of the 
photon, wherein the receiver includes a nonlinear element 56 for enhancing the detection 
(column 16, lines 30-67; column 17, lines 1-20). 

Regarding claims 1 and 14, it would have been obvious to a person of ordinary skill in 
the art include a nonlinear element in the receiver as taught by Ozeki et al. in the system 
disclosed by Dress et al. in order to ensure that alterations in the second photon are effectively 
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detected by the system and ensure that the data communicated through these alterations are 
properly received. 

Regarding claims 2 and 15, Dress et al. disclose that the first photon is an idler photon 
and wherein the second photon is a signal photon. Although they do not specifically use the 
terms "idler" and "signal" photons, Dress et al. disclose that the photons output from the down- 
converter are entangled such that one is a signal photon and the other is an idler photon which is 
the signal photon's entangled counterpart. 

Regarding claim 3, Dress et al. disclose that the pulse generator is a laser (column 9, lines 

1-5). 

Regarding claims 4, 5, 16 and 17, Dress et al. disclose that the parametric down-converter 
is a nonlinear crystal comprising a Beta Barium Borate crystal (column 9, lines 5-9) 

Regarding claims 6, 7, and 20-22, as well as claims 6 and 7 may be understood with 
respect to 35 U.S. C. 112 discussed above, Dress et al. disclose that the idler photons have a 
frequency and wherein the collapse event device of the transmitter includes a frequency 
measurer including a spectrometer (column 19, lines 54-64; column 22, lines 1 1-40). Dress et al. 
disclose generating a collapse event using an element tuned to a particular 
frequency/wavelength, wherein the element measures the frequency of idler photons by 
absorbing or scattering only photons of a certain frequency (column 22, lines 33-37). 

Regarding claim 8, Dress et al. disclose that the receiver includes at least one photon 
detector (column 22, lines 1-10). 
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Regarding claim 23, Dress et al. disclose using a laser to project the projected pulse of 
photons through the parametric down-converter wherein the parametric down- converter is a 
nonlinear crystal (column 9, lines 1-5). 

Regarding claim 24, Dress et al. disclose that purposeful causation of the collapse 
condition and a lack of purposeful causation of the collapse condition are used for 
communication (column 22, lines 1 1-40). 

Regarding claim 25, Dress et al. disclose that sensing of the atmosphere is performed by 
equating changes in the center wavelength of the first photon with collapse condition changes in 
the atmosphere (column 19, lines 65-67; column 20, lines 1-20). 

7. Claims 9 and 26 are rejected under 35 U.S.C. 103(a) as being unpatentable over Dress et 
al. in view of Ozeki et al. as applied to claims 1 and 14 above, and further in view of Duling, III 
etal. (US 5,119,383 A). 

Regarding claims 9 and 26, Dress et al. in view of Ozeki et al. describe a system as 
discussed above with regard to claims 1 and 14 above, including a nonlinear element in the 
receiver. Ozeki et al. particularly teach that the nonlinear receiver element is a SHG crystal and 
do not specifically disclose that it may be glass, but nonlinear elements of various types and 
compositions are generally well known in the optical signal processing art. Duling, III et al. in 
particular teach a related nonlinear element for processing an optical signal and further teach that 
a glass may be used to implement the nonlinear element instead of a SHG crystal (column 3, 
lines 49-64). Regarding claims 9 and 26, it would have been obvious to a person of ordinary skill 
in the art use glass as taught by Duling, III et al. as the nonlinear element in the system described 
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by Dress et al. in view of Ozeki et al. as an engineering design choice of an advantageously 
available and known material to implement the nonlinear element already described. 

8. Claims 18 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over Dress et 
al. in view of Ozeki et al. as applied to claims 14 and 16 above, and further in view of Teich et 
al. (US 6,982,822 B2). 

Regarding claims 18 and 19, Dress et al. in view of Ozeki et al. describe a system as 
discussed above with regard to claims 14 and 16 above, and Dress et al. disclose down- 
conversion in a nonlinear crystal as discussed above with regard to claim 16, and further 
discloses that the nonlinear crystal includes a Beta Barium Borate crystal (column 9, lines 5-9). 
Dress et al. do not further specifically disclose colinear, non-degenerate, type I phase-matching, 
but various ways of performing parametric down-conversion art known in the optical art. Teich 
et al. in particular teach a system that is related to the one described by Dress et al. in view of 
Ozeki et al., including using colinear, non-degenerate, type I phase-matching to perform 
parametric down-conversion (column 2, lines 51-67; column 3, lines 1-13). it would have been 
obvious to a person of ordinary skill in the art to use colinear, non-degenerate, type I phase- 
matching as taught by Teich et al. as an engineering design choice of a way to effectively 
implement the parametric down-conversion already disclosed. Dress et al. also already disclose 
that various types of crystals may be used to perform the down-conversion (column 9, lines 5-7). 

9. Claims 1-4 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Gat (US 
7,126,691 B2) in view of Ozeki et al. 

Regarding claim 1, Gat discloses an apparatus (Figure 1) comprising: 

a pulse source (laser 100) including, a pulse generator for generating a pulse of photons; 
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a parametric down-converter 200 for receiving the pulse of photons, wherein photons that 
make up a portion of the pulse of photons are each parametrically down-converted into first and 
second photons, in which the first and second photons being such that alteration of a 
characteristic of one of the first and second photons alters a corresponding characteristic in the 
other of the first and second photons (column 3, lines 57-65; column 5, lines 18-25); 

a transmitter 400 for receiving the first photons from the pulse source, the transmitter 
including a collapse event device (rotatable polarizing beam-splitter 401) for selectably altering 
the characteristic of the first photon (column 5, lines 38-46; column 6, lines 1-27); and 

a receiver 300 for receiving the second photons from the pulse source, the receiver 
having a detector 303 to detect alteration of the characteristic of the second photon (column 6, 
lines 28-37) 

Regarding claim 1, Gat does not specifically disclose that the receiver includes a 
nonlinear element for enhancing the detection. 

However, Ozeki et al. teach a system (Figure 7) that is related to the one disclosed by 
Gat, including a parametric down-converter 28 for receiving a pulse of photons and down- 
converting them into first and second photons such that that alteration of a characteristic of one 
of the first and second photons alters a corresponding characteristic in the other of the first and 
second photons (column 16, lines 6-29). Ozeki et al. further teach a receiver for receiving the 
photons, the receiver having a detector 67 to detection alteration of the characteristic of the 
photon, wherein the receiver includes a nonlinear element 56 for enhancing the detection 
(column 16, lines 30-67; column 17, lines 1-20). 



Application/Control Number: 10/705,799 Page 10 

Art Unit: 2613 

Regarding claim 1, it would have been obvious to a person of ordinary skill in the art 
include a nonlinear element in the receiver as taught by Ozeki et al. in the system disclosed by 
Gat in order to ensure that alterations in the second photon are effectively detected by the system 
and ensure that the data communicated through these alterations are properly received. 

Regarding claim 2, Gat discloses that the first photon is an idler photon and wherein the 
second photon is a signal photon. Although Gat does not specifically use the terms "idler" and 
"signal" photons, Gat discloses that the photons 502 and 503 are entangled such that one is a 
signal photon and the other is an idler photon which is the signal photon's entangled counterpart. 

Regarding claim 3, Gat disclose that the pulse generator 100 is a laser (column 5, lines 

20-21). 

Regarding claim 4, Gat discloses that the parametric down-converter is a crystal (column 
3, lines 57-61), but Gat does not specifically disclose further details regarding a type of crystal. 
However, Ozeki et al. further teach a parametric down-converter comprising a nonlinear crystal 
(column 6, lines 28-67; column 7, lines 1-3). it would have been obvious to a person of ordinary 
skill in the art to use a nonlinear crystal as taught by Ozeki et al. in the system disclosed by Gat 
in order to implement the parametric down-conversion already disclosed and properly output 
pairs of entangled photons as already disclosed. 

Regarding claim 8, Gat discloses that the receiver includes at least one photon detector 
(column 6, lines 28-35). 

10. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Gat in view of 
Ozeki et al. as applied to claims 1 and 4 above, and further in view of Dress et al. 
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Regarding claim 5, Gat in view of Ozeki et al. describe a system as discussed above with 
regard to claims 1 and 4, including a parametric down-converter comprising a nonlinear crystal, 
but they do not specifically disclose a Beta Barium Borate crystal. However, Dress et al. teach a 
system that is related to the one described by Gat in view of Ozeki et al. including a parametric 
down-converter, and they further teach that the parametric down-converter is a nonlinear crystal 
comprising a Beta Barium Borate crystal (column 9, lines 5-9). Regarding claim 5, it would 
have been obvious to a person of ordinary skill in the art to include a Beta Barium Borate crystal 
as taught by Dress et al. in the system described by Gat in view of Ozeki et al. in order to 
implement the parametric down-conversion already disclosed and properly output pairs of 
entangled photons as already disclosed. 

1 1 . Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Gat in view of 
Ozeki et al. as applied to claim 1 above, and further in view of Duling, III et al. 

Regarding claim 9, Gat in view of Ozeki et al. describe a system as discussed above with 
regard to claim 1 above, including a nonlinear element in the receiver. Ozeki et al. particularly 
teach that the nonlinear receiver element is a SHG crystal and do not specifically disclose that it 
may be glass, but nonlinear elements of various types and compositions are generally well 
known in the optical signal processing art. Duling, III et al. in particular teach a related nonlinear 
element for processing an optical signal and further teach that a glass may be used to implement 
the nonlinear element instead of a SHG crystal (column 3, lines 49-64). It would have been 
obvious to a person of ordinary skill in the art use glass as taught by Duling, III et al. as the 
nonlinear element in the system described by Gat in view of Ozeki et al. as an engineering design 
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choice of an advantageously available and known material to implement the nonlinear element 
already described. 

Allowable Subject Matter 

12. Claims 1 1 - 1 3 and 27-36 are allowed. 

13. Claim 10 is objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 

14. The following is a statement of reasons for the indication of allowable subject matter: 
The prior art, including Dress et al., Ozeki et al, Gat, Duling, III et al. and Teich et al., 

does not specifically disclose or fairly teach a system including all the elements and limitations 
recited in claims 10, 11-13, and 27-36 (including all of the limitations of any parent claims on 
which they depend), particularly wherein the parametric down-converter provides non down- 
converted photons and down-converted photons to the receiver in the way specifically recited in 
the claims. 

Conclusion 

15. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Christina Y. Leung whose telephone number is 571-272-3023. 
The examiner can normally be reached on Monday to Friday, 6:30 to 3:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jason Chan can be reached on 571-272-3022. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 571-272-2600. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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